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PaccmoTpeHa cCTelleHb BO3JIeEMCTBUA TpOn3BO]- 
CTBCHHOM JICATCJIbBHOCTH KOHKPeTHOrO OObeKTAa 
9HepreTuKH KC «laxtunckas» OAO «l'a3npom 
TpaHcra3 KpacHoyjap» Ha OKpyKarolllyro cpeyly. 
IIpeqioxeHbI MepolpuaTua m0 Oosee 9ddexk- 
THBHOM OpraHu3alluu IKONOTMYeCKH Oe30MacHoOn 
JICATCJIBHOCTH CTaHitMu. PekomMeHytyemasa cucTe- 
Ma He TOJIBKO CHH3UT KOJIMYECTBO OTXOJIOB, HO U 
TO3BOJIMT OCYICCTBIATh pekylepaluro Telia 
3HAYUMTeJIBHO IKOHOMUTh IHEPIHtO, BKIIOUAaA T10- 
my4ueHue ropsueH BOI. 


KuroveBbie CJI0OBa: OTXOJbI, TepMMyecKoOe 
oOe3BpexKUBAaHHe, okpyKaromlaa cpeza, 
IIpHpoOOOxpaHHble MepOlpuATHaA, 


pecypcocOepexeHna, HHCUHEeparTop. 

Bpejenne. B Poctrosckow oOsacTu 3Ha4dH- 
TCJIBHYIO YaCTbh B HPOW3BOACTBeEHHOM cCeKTOpe 
COCTaBJIdeT 9SHepreTHYecKHH kKomiIeKc. OAO 
«la3mpom>> — rio0aibHad 9HepreTuyeckasd KOM- 
TaHHA, MOCTaBIIMK ra3a Ha POCCMHHCKOM W 3apy- 
Oe2xKHOM pbIHKe. Ha BHyTpeHHeM ppiHKe | 'a31pomM 
peamM3yeT OobINe NOJOBUHbI MposaBaeMoro La- 
3a W OCYIIeCTBIAeT MOCTaBKy ra3a Ooee 4eM B 
30 cTpaH OsIMOKHErO HU WasibHero 3apyOexKbA. 

PocToBckad OOacTb BXOJMT B YMCIIO perno- 
HOB, Ha TeppHTOpHU KOTOpHIX «Il a3tIpoM» BeeT 
CO3qaHWe CHCTeMBI ra30lpoBOOB «FO KHbIM KO- 
puyop», 
B ra30npoBoy, «KOoKHbIM MOTOK». B coctaB «kOxK- 


HeoOxouMMOH JIA WoOsaywH = rasa 
HOrO IMOTOKa»> BXOAAT OOBEKTHI PocTOBCKOrO JIM- 
HeEMHOTO MIpOH3BOJCTBeEHHOTO yiIpaBsIeHHA Maru- 
CTpaJIbHbIx rasonpoBoy0B (JITTYMIT) OOO «Ia3- 
IIpOM TpaHcra3 Kpacuogap» [1]. Kaxaem u3 Bu- 
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The article considers the impact of the production 
activities of a specific power engineering facility 
Gazprom Transgaz Krasnodar Compressor Sta- 
tion Shakhtinskaya on the environment. It offers 
measures for more efficient organization of eco- 
logically safe operation of the station. The rec- 
ommended system will not only reduce the 
amount of waste, but also allow heat recovery and 
significantly energy saving, including the produc- 
tion of hot water. 


Keywords: waste, thermal detoxification, envi- 
ronment, 


Introduction. Energy sector is a significant 
part in the production sector in the Rostov region. 
Gazprom is a global energy company, a supplier 
of gas to the Russian and foreign markets. Gaz- 
prom sells more than a half of the sold gas on the 
domestic market and supplies gas to more than 30 
neighboring countries and beyond. 

The Rostov region is one of the regions where 
Gazprom is developing the Southern Gas Corri- 
dor system, which is necessary to supply gas to 
the South Stream gas pipeline. The structure of 
the South Stream includes the objects of Rostov 
linear production management of the main gas 


pipelines of Gazprom Transgaz Krasnodar [1]. 


SF D ( y 


Safety of Technogenic and Natural Systems 





OB J[@ATCJIbHOCTH, CTeMeCHb BJIMAHHA KOTOPOrO 
lipeycTtaBleHa B paOoTe, OKa3bIBaeT HeraTHBHOe 
BO3CHCTBHe Ha OKpykKarolllylo cpezy. Kpome 
TOrO, OMMCaHbI WpeyiaraeMble aBTOpaMu Mepo- 
IIpHATHA OOecHeYeHHA BKONOFrMYeCKON Oe30rNac- 
HOCTH B pe3ylIbTaTe TeEXHHYeCCKOFO YCOBepIeH- 
CTBOBaHHA TIporecca. 


Martrepnas nuccseqopanna. I lpuopuTeTHbIMu 
OObeEKTaMH, OCYIIECTBIAIOIIMMHM OCHOBHYFO IIpo- 
VW3BOJICTBCHHYIO = JICATCJIbHOCTb =r a30NpoBosa 
«EFOXKHBIN TMOTOK», ABIIAIOTCA 83 Tra30pacipeze- 
NMTeIbHbIe craHuuu (IPC) u 4 KomipeccopHste 
cranumMu (KC): «llaxTunckas»; «KopeHoBcKas»); 
«Ka3aubs»> HW «PyccKaa». KomimpeccopHble cTaH- 
UMM OOectMe4uBaIOT OectiepeOolHylo TpaHcHop- 
THpOBKy ra3a B COOTBeETCTBHH C TWIaHOBOM Tpo- 
VW3BOJMTCIBHOCTBIO Fa30lMpOBOOB. OHM CilyKaT 
YIIpaBJIAKOWIMM 3JIEMCHTOM B KOMIJICKCe COOpy- 
*%KCHHM, COCTABJIAIONIMX MarucTpasIbHbIM 1a30- 
mpopoy. MmMenHo mapametpamu padotsr KC 
OllpeyesaeTCA pexkUM paodorTH! ra3ompoBora. OHU 
TO3BOIAIOT PeryMpOBaTb pexXUM paOoTHI ra30- 
IIpoBowa pu KOeOaHuAX NOTpeOueHuA, MaKCH- 
M@JIbHO HCIIOJIb30BaTb AKKYMYJIMPYIOILy!IO CIIO- 
COOHOCTb ra30mpoBora. 

B KayectBe OObeKTa HCCIeEOBaHuA B aHHOU 
cTaTbe paccmMatpuBaetca KC Llaxtuuckas, Kak 
OHA U3 HavOosIee HOBBIX MH MepCIIeKTHBHBIX, I0- 
CKOJIBKY CTaHIIMA BBeeHa B DIKCIUIyaTallMio C 
2017 roga. ITpou3sBoquTesIbHOCTh CocTaBiIAeT 226 
MIIH. M°/CYT. 

OObeKT peyqHa3Ha4eH Jit KOMIIPHMUPOBa- 
HUA raza, TpaHclOopTupyeMoro IO ra30lIpoBOJLy 
Ha  yyacTKe 3amaqHoro kopuyopa oT 
KC «lIucapeska» qo KC «Kopenosckaa». Bax- 
HOCTb OObBeKTa 3akIKOUaeTCA B OOecTIedeHHe 
TOepkKaHuA HOPMATMBHBIX YCIOBMM TpaHciop- 
THpOBKH Ta3a, HOPpMaTHBHOrO cocTaBa U 6e3- 
onacHocTu (yHKUMOHUpOBaHHA «KOo%KHOrO NOTO- 
Ka» [1]. Texnomormueckaa cxema KC mpeny- 
CMaTpuBaeT: OTOOP U Nosayy ra3a B MarMcTpalib- 
HbIM Ta30lpoBOA; OUMCTKY TpaHciopTupyemoro 
ra3a OT MexIIpHMeceH MW %KMKOCTH; KOMIIPHMH- 


poBaHue U OxsaxKyeHne raza [2]. 


YoxKe Ha 9Tarie IIPOCKTHPOBaHWA CTAHUMU ObLIM 





Each of the activities, the degree of influence of 
which is presented in the work, has a negative 
impact on the environment. In addition, the 
measures proposed by the authors to ensure envi- 
ronmental safety of technical improvement of the 
process are described. 


Study material. Priority objects, which per- 
form the main production activity of the gas pipe- 
line "South Stream", are 83 gas distribution sta- 
tions (GDS), and 4 compressor stations (CS): 
"Sakhtinskaya"; 


and "Russkaya". Compressor stations ensure an 


"Korenovskaya"; "“Kazachya" 
uninterrupted gas transportation in accordance 
with the planned capacity of gas pipelines. They 
serve as a control element in the complex of 
structures that make up the main gas pipeline. It 1s 
the parameters of the CS that determine the mode 
of operation of the pipeline. They allow regulat- 
ing the operation mode of the gas pipeline at con- 
sumption fluctuations, using as much as possible. 
accumulating capacity of the gas pipeline 

CS Shakhtinskaya is considered as the object 
of research in this article, as one of the newest 
and most promising, since the station was put into 
operation in 2017. The production capacity is 226 
million m°/day. 

The object is intended for gas compression 
transported by the gas pipeline on a site of the 
Western corridor from CS "Pisarevka" to CS 
"Korenovskaya". The importance of the facility 1s 
to ensure the maintenance of the regulatory con- 
ditions for gas transportation, regulatory composi- 
tion and safety of the South Stream operation [1]. 
The process flow diagram of the CS includes: se- 
lection and supply of gas to the main gas pipeline; 
cleaning of the transported gas from mechanical 
impurities and liquids; compression and cooling 
of gas [2]. 

Already at the stage of station design, it was 


planned to use the equipment to reduce the nega- 
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IIpeYCMOTpeHO HCIOUb30BaHHve OOOPyOBaHHA 
110 CHWKCHHIO HeraTHBHOrO BO3JIeHCTBHA Ha 
OKpy2KarolllylO cpeyly: yCTaHOBKM OUMCTKH 1a3a, 
TWIOWMaIKH BOXOMNPOBOTHBIX OUMCTHBIX COOpyxKe- 
HH, OUMCTHbIC COOPy2xXeHUA CTOUHBIX BO], yCTa- 
HOBKa TEPMHYECKOLO OOeE3BPe2KUBAHHA OTXOJOB. 

YcTaHOBKa OUMCTKH 1ra3a BKIKOUaeT B CeOs 
OOK IIbIIeyIIOBHTeIeEM HU EMKOCTb COOpa KOHJIeH- 
caTa, yCTaHOBKa lIpeqHa3HayeHa WIA OUMCTKU 
TpaHCIOpTHpyeMOro ©ra3a OT MeXIIPHMeceH, BOJIbI 
WM YrIEBOAOPOAHOrO KOHJIeHCaTa. 

UcTOuHHKOM BOOCHaOxKeHHA Ha CTAHUMH AB- 
NAIOTCA BOXO3A0OPHbIe CKBaxKUHbI (3 padounx, | 
pe3epBHaa). MmMerotca Be CHCTeMbI BOJJOCHAaO- 
29KCHUA: XO3AHCTBCHHO-IIMTBEBON MU IIpOTHBOTIO- 
*KAapHbIM BOAOMpOBOT. AHasIM3 WpoO 43 CKBa2xKHH 
WOKa3aJl, YTO WO XHMMYeCKOMY COCTaBY BOJIbI 
ABJIAHOTCA XJIOPHJHO-rMIpoKapOaHaTHo- 
CyJIb(DUTHBIe WIM XJIOPHJHO-CyIbMaTHO- 
THyapoKapOaHaTHble KasiblMeBO-HaTpHeBBbIe, perxke 
MarHHeBO-KasIbI[MeBO-HaTpHeBble. Boyonoyro- 
TOBKa IIPOXOJMT B BOJOOYMCTHOM OOOpyOBaHun 
Tuna CIITIB, koTropbimt BKurOUaeT B ceOsa: Mper- 
BapUTebHYy!O (UIbTpalMt1o; aspallMto c OOpa3o- 
BaHHemM ocagka Fe(OH)3; o6e3%xele3HBaHHe; 
(DHJIbTpallvi0 Ha TOHKOM OUMCTKe B KapTpuypKax 
lensep. 

OunvcTKa TpOW3BOACTBeHHbIX, XO3AMCTBCHHO- 
ObITOBbIX HM JIMBHEBbIX CTOUHBIX BO], IIPOXOMT B 
yctaHoBKe KOY-40BMUO0O B HecKOIbKO 9TAarOB: 
OMOxXuMMYeCcKad C MpWMeHeHHeM OHOMJICHKH; 
OcBeTJICHHWe C XMMMY4eECKON KOaryalMen; 0- 
O4MCTKa (QuIbTpOBaHveM; 0o0e33apaxKUBaHNHe. 
Iloka3aTeuIM KaveCTBa OUMIICHHBIX CTOUHBIX BOT: 
B3BeLIeCHHbIe BelecTBa — 3mr/n; bIIK9 = 3mr/z; 
a30T AMMOHHMMHBIN — 0,4 mr/n; docdatsr — 0,2 
mr/; OKb — KOE/100 max 500; TKB — 
KOE/100 max<l100; Konmudarn — BOE/100 
mMI<100. Ilocne o4uucTKH cTOKM cCOpacbIBaroTcA 
Ha pesbed. [3]. 

CTaHUMA OCYIIeCTBIAeCT JICATCJIbHOCTbh 0 
cOopy, OOe3BpexXHBaHHIO, TpaHCHOpTHpoBKe U 
pa3MelleHHtO OMaCcHbIX OTXOOB. B pe3yibTaTe 
IIPOH3BOJICTBCEHHOM JICATeCIbHOCTH OOpa3yrOTCA 
45 HauMeCHOBaHHK OTXOOB B OObeme 1184 T/Ton. 


IIpoaHamM3upoBaB OTXOJIbI C YHCTOM BO3MO?KHOM 
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tive impact on the environment: gas treatment 
units, water treatment facilities, wastewater 
treatment plants, waste thermal treatment plant. 

The gas treatment unit includes a dust collec- 
tor unit and a condensate collecting tank, the unit 
is designed to clean the transported gas from me- 
chanical impurities, water and hydrocarbon con- 
densate. 

The source of water supply at the station are 
water wells (3 operating wells and a back-up 
one). There are two water supply systems: drink- 
ing water supply and fire fighting water supply. 
The analysis of samples from wells showed that 
the chemical composition of the water is chloride- 
hydrocarbonate-sulphite or  chloride-sulphate- 
hydrocarbonate calcium-sodium, more rarely - 
magnesium-calcium-sodium. Water treatment 
takes place in water purification equipment of 
drinking water treatment plant type, which in- 
cludes: pre-filtration; aeration to form a residue 
Fe (OH)3; deferrization; filter for fine purification 
in Geyser cartridges. 

Cleaning industrial, domestic and storm sew- 
age 1s in the installation KOU-40BIO in several 
stages: biochemical application of biofilm; clari- 
fication with chemical coagulation; purification 
by filtration; disinfection. Quality characteristics 
of the treated wastewater: suspended solids — 
3mg/l; BOD2 = 3mg/l; ammonium nitrogen — 
0.4 mg/l; phosphates — 0.2 mg/l; TC — 
TBC/100 ml< 500; Total Coliforms — total bac- 
terial count /100 ml<100; coliphages — PFU/100 
ml<100. After cleaning, drains are discharged to 
the terrain [3]. 

The station carries out activities for the collec- 
tion, disposal, transportation and disposal of haz- 
ardous waste. As a result of production activity 
45 types of waste in the volume of 1184 t/year are 
formed. After analyzing the waste taking into ac- 
count the possible subsequent disposal, it is de- 


termined that half of it is a combustible fraction 
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TOcuesyroOMlen YTHIIM3alMu, OlpeyeyeHo, 4TO 
NOJOBUHA ABJIACTCA TOprouent (pakiMe U MOXKET 
TOJIeKATb TepMHYeCKOMy OOe3BPexKUBAaHUIO. 
OOmmMi OObeEM OTXOJOB JIA CRKUTAHUA COCTABIA- 
eT 688 t/rog. IlepeueHb OTXOTOB NPOW3BOACTBA U 
TOTpeOseHHuA, WpearaeMbl K TepMu4eCKON 
YTHJIM3alMu: WWIaM OYMCTKUM OT HedTu U Hed*Te- 
IIPOJYKTOB, OTXOJIbI MUHepasIbHbIX MOTOPHbIX VU 
TYPOHMHHBIX Macesl, MCTaHOJIbHad BO]a, BCIVIbIB- 
Me HEMTeCHpOAYKTbI U3 He@TeOBYIUeK, CUIIMKa- 
rejlb, 3alpx3HCHHbIN HeTeMpOMyKTaMU, OTXOBI 
OT 3a4HMCTKH OOOPyAOBaHHA, OTXObI WOTpebsie- 
Hud. Ha TeppHTOpHu OpraHv30BaH CeJICEKTHBHbIM 
cOop HM HakOIsIeHHe OTXOJIOB B 3€BHCHMOCTH OT 
kylacca OlacHOCTH, (DH3HKO-XUMU4eCKHX 
CBOHCTB, B3PbIBO-IlO%KAapOOMaCHOCTH WU yCIOBUH 
oOpa30BaHHa. Bcero 1a COopa OTXOJOB Ha Tep- 
putopuu KC «llaxtuuckas mpeqHa3sHauaetca 
43 MecTa HaKOMJICHHA OTXOJOB [4]. 

KC Ulaxtuuckaa mpumMenset yctaHosky KTO- 
50. K40 aut @KMTaHusA TBeEpJBIX HW #KUKUX OTXO- 
OB, IpOW3BOUUTebHOCTBIO 0 50 xr/yac. Kom- 
IWI€KC IpeCTaBJIAeT COBOKYHHOCTb OOOpy0Ba- 
HHA, OOeECHeYMBarOllero 3arpy3Ky WU Wosayy OT- 
XOJIOB, TEPMH4ecKoOe OOeE3BPexKUBAaHHe, OYMCTKY 
WM yaseHue JIbIMOBbIX Ta30B, BbITPpy3KY 30JIbI U 
IIPOJLYKTOB ra3004HCTKH (puc. 1). 

OOde3BpexKUBaHHe MpOMCXOJMT B KaMepe CxKH- 
raHua pu Temnepatype 800°—900°C c Bprese- 
HHeM OOUbIUIOrO KOUMYeCTBAa Tella OTXOUAMIMX 
ra30B. B TexXHOJIOrM4eCKON JIMHUM TpeycMoTpe- 
Ha CHCTeMa OYMCTKU JIbIMOBBIX Ta30B: CyXOM Me- 
TO], — 9SKCHO3HIIMA (BbIZep2xKKa) JbIMOBbIX Ta30B 
B KaMepe JO#XUraHHA pu Temiepatype 1|100°— 
1200°C B Teyenue 1,5-—2 cekyHa; xumMu4ecKad 
OuNCTKa — Ta3bl pa30aBIAIOTCA BO3TYXOM, TeM- 
lepatypa cHwxKaetca WO 250°—350°C, Bmecte c 
BO3JYXOM 4epe3 POPCYHKy BBOAUTCA U3BeECTh — 
IyWIOHKa; MexaHWyecKad OYMCTKA OT TBepbIxX 
KOMIIOHEHTOB C TOMOIIbIO TIbIJIeyIOBUTeIA — 
OaTapeHHoro WHkKIOHAa. CymlecTByrolmMe BbIOpO- 
CbI MOCTyMalOT B ATMOCQWepHbIM BO3YX 4epe3 
JbIMOBy!IO TpyOy MHCHHepaTOpHOM ycTaHOBKH. 
3arpsa3HAIOIIHe BeeCTBa: JMOKCH a30Ta, OKCHL 
a30Ta, MeTaH, COJIMHaA KUCIOTAa, JMOKCHJ, Ceppsl, 


OKCH], yrulepoya, ra3000pa3Hbie (PTOpUAbI, HeOp- 





and may be subject to thermal disposal. The total 
volume of waste for incineration 1s 688 tons/year. 
The list of wastes of production and consumption 
proposed for thermal disposal: sludge from puri- 
fication of oil and oil products, waste mineral en- 
gine and turbine oils, methanol water, surfaced 
petroleum products from oil separation, silica gel, 
contaminated with oil products, wastes from 
cleaning equipment, consumption waste. Selec- 
tive collection and accumulation of waste depend- 
ing on the hazard class, physical-chemical proper- 
ties, explosion-fire hazard and formation condi- 
tions are organized on the territory. In total, 43 
waste accumulation sites are intended for waste 
collection in the territory of the CS Shakhtinskaya 
[4]. 

CS Shakhtinskaya uses the installation KTO- 
50. K40 for solid and liquid waste incineration 
with capacity up to 50 kg / h. The complex repre- 
sents a set of equipment providing loading and 
feeding of waste, thermal neutralization, cleaning 
and removal of flue gases, unloading of ash and 


products of gas cleaning (Fig. 1). 


Neutralization takes place in the combustion 
chamber at a temperature of 800°-900°C with the 
release of a large amount of waste heat gases. The 
process line includes a system for cleaning flue 
gases: dry method-exposure (exposure) of flue 
gases in the afterburner at a temperature of 1100°- 
1200°C for 1.5—2 seconds; chemical cleaning — 
gases are diluted with air, the temperature is re- 
duced to 250°-350°C, together with air through 
the nozzle lime — slaked lime 1s introduced; me- 
chanical cleaning of solid components by means 
of dust collector — battery cyclone. The existing 
emissions enter the air through the flue pipe of 
the incinerator. Pollutants: nitrogen dioxide, ni- 
trogen oxide, methane, hydrochloric acid, sulfur 


dioxide, carbon monoxide, gaseous fluorides, in- 


2¢ 
a 








ranvyeckasd WbIb (20-70% SiO). B pe3ymbtate 


CKUTAHUA TBEPAbIX HW %XUAKUX OTXOJOB OOpa3y- 
CTCA 30JIBHBIM OCTATOK, yasIeHve KOTOPOrO po- 
W3BOJIMTCA B MeTaJWIM4eCKHM OyHKep, OTKya OT- 
XOJbI MepewaroTca 10 WoroBopy cilemManM3upo- 
BaHHOMy lIpeampuaTuro [5]. 


Solid waste up to 50 kg/h 
Teepawe oTxogbl 90 50 Kr/yac 










Fuel (gas) 911 kg/h 







Kf. 1100-1200 C 





Bo3gyx 150 Hm3/4ac 


Air 150 Nm*h 
Lime 2.5 kg/h 
Viapecte 2,5 Kr/4ac 
Bo3gyx 850 Hm3/4ac 
Air 850 Nm*h 


VucMHeparop 
Tonaneo (ra3) 9-11 Kr/4aC} ve een cone Incinerator 


organic dust (20-70% SiO2). As a result of solid 
and liquid waste incineration, ash residue is 
formed, which is disposed in a metal bunker, 
from where the waste is transferred under the 


contract to a specialized enterprise [5]. 


Liquid waste up to 50 kg/h 
*KugKKe OTxogpl go 50 Kr/yac 


CxaTHA BO3gyx Kr/K KMQKMX OTXOgOR 


Compressed air kg/kg of liquid waste 


30na 0,5-10 er/4ac 
Ash 0.5-10 kg/h 










Abimopwe raabl 







Nbineynosutenb 
Dust collector 


Bosnyx 1250 Hm3/Yac 
Air 1250 Noh 


Gas treatment products, 

fly ash 3. 52-4.68 kg/h 

MpogyKTbl fa2OOHMCTKM, 

netyyaa 30na 3, 52-4,68 wr/yac 
_P> 


3.82 - 4.68 @ Mac 


Abimosne raabl HM3/4ac 
Flue gdses Nm.“h 


Apimococ 


Exhauster 





Flue gases igto the chimney 
Abimostie ra3bi B AbIMOBy1O Tpy6y 


Puc. 1. KTO-50. K40 
Fig. 1. KTO-50. K40 


Pe3y1bTaTbI HcCcIeqOBaHHA. B pe3yiibTaTe 
aHasI3a CYIIeCTBYIOMIMX TIpHpOOOXpaHHbIx Me- 
PONpHATHM WU CTeHeHH BO3eHCTBUA CTaHIMH Ha 
OKPyKarollly!O Cpeyly BbIABJICHa MpoOsIeMa Heco- 
BepIIeHHOM CHCTeMbI OOpallleHua C OTXOaMH Ha 
TeppuTOpHu OOBeKTA. 

ComocTaBileHve KOJIM4eCCTBA OTXOJOB TOpro- 
yeh (pakiuu u npou3BosuTembHOCcCTH KTO- 
50. K40 o3BONMJIO OTMETHTb Cpa3y Ba aciieKTa 
SKONOIM4eCKON IpoOOeMbl: MaKCMMalIbHad Tpo- 


Research results. As a result of the analysis 
of the existing environmental protection measures 
and the degree of the impact of the plant on the 
environment, the problem of an imperfect waste 
management system in the territory of the object 
is found. 

The comparison of the amount of combustible 


waste and KTO-50. K40 capacity made it possi- 


ble to note two aspects of the environmental prob- 
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VW3BOJMTCIBHOCTb YCTaHOBKH 3Ha4HTeJIbHO 
MeHbIIMe KOJIM4CCTBA FOPIOUMX OTXOOB, OOpa3y- 
FOIMXCA Ha TeppHTOPHU TIPOMbIMIeCHHOM TWJI0- 
maiku (688 1T/rogx cooTBetctByet 79,63 xkr/4); 
IIPHCYTCTByeT Cepbe3HOe TelsIOBOe 3arpsA3HeHHe 
okpyxarollen cpezb. Il[poaHamu3upoBaB mpu- 
MepHbIM (ppakIMMOHHBIM COCTaB OTXOJIOB, Olmpeye- 
NeHO COJlep2KaHve KOMMOHEHTOB B roproyeli CMe- 
cu: C = 53%, H = 6,6, O = 8%, N = 2,8, S = 3,7 
%, Bara W = 20%, 30bHbIM OcTaTOK A = 5,9%. 
TemmoTa cropaHua onpezenieHa m0 dopmysie 
Meuyeseepa u coctapiseT 23 823,19 kJxK/kr. 
TakuM o0pa30M, cropaHHe | kr OTXOJIOB UM X%KUI- 
KOM MeTaHOJIbHOM dpakWMH COMmpoBoOxKTaercar 
BbIWeeHveM 23 800 KJDK TemIo0BON dHeprun. C 
YU4eCTOM MAaccbI rOplouux OTXOJIOB, B TeYeHHe 4a- 
ca BbIgemsetca | 897 040,62 kKJK Tersia. 

CHH3HTb TeMJIOBYIO Halpy3KY BO3MO2%KHO IIpu 
HCHOJIb30BaHHH Telia OTXOTAMUX ra30B WIA XO- 
3AHCTBCHHO-OBITOBBIX HYK MpeAMPUATUA BKIIO- 
4MB B CHCTCMYy TeIVIOOOMeHHHK, a OOUTHCH 
CHYWDKeCHHA KOJIMYECTBA OTXOJIOB BO3MO2%KHO Ily- 
TeM T000pa WHHCHHepatopa c OobINIeM Tpou3- 
BOJJMTCJIBHOCTBIO. 

Bb TIpOu3BeeH aHasIM3 BO3MO2KHBIX YCTaHO- 
BOK JIA TEPMUYECKOLO OOe3BPe2xXKUBAHUA OTXOJIOB 
C IIpOW3BOJHTeIbHOCTHIO OT 80 kr/y. OlTHMalIb- 
HbIM MeCTOJIOM ABJIAeCTCA TepMU4eCKOe OOe3BPe- 
2%KUBaHWe OTXOAOB Ha MecTe OOpa30BaHHA. B pe- 
3ylIbTaTe lIpuMeHeHua wuHcuHepaTopa WMH-50.8 
OyleT pellleHa MpoOseMa CKIIaqMpOBaHuA OTXO- 
OB Ha TeppuHTopuu oOOBeKTa, a BBbIeIAeMad 
9Heprua OyeT HallpaBsleHa Ha HarpeB BOI WIA 
TeXHH4eCKHUX HW XO3AMCTBCHHO-OBITOBBIX HYKJI. 
TakuM OO0pa30M, CHH3ATCA SKOHOMHYeCCKHE 3a- 
TpaTbI Ha WICKTPOSHEPrHo, a TaK2Ke COKpaTHTCA 
TeIIOBOe BO3HeEMCTBHe Ha OKpy?Kalollly!o Mpu- 
POHY!O cpelly. 

IIpou3BOXUTeNBHOCTb YCTAaHOBKH COCTABJIACT 
150 xkr/4, 4TO TO3BOAeCT MOABEprHyTb ecTpyK- 
THBHOMY Ppa3pYIICHHFO HU OTXOJBI C Apyrux oOB- 
exToB OAO «la3mpomM tTpaHcra3 KpacHoyap». 
YcTaHOBKa OCHallleHa JBYMA BUyaMu teyen. B 
KaMepe OKHraHHA IpOWCXOAHUT TepMuyecKoe 
pa3IOxKeHve OpraHv4ecKOM 4acTH, B pe3syIbTaTe 
yero OOpa3yeTca 30a, Taslee OTXObI MOCTYHatoT 
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lem: the maximum capacity of the plant 1s much 
less than the amount of combustible waste gener- 
ated on the territory of the industrial site (688 
t/year corresponds to 79.63 kg/h); there is a seri- 
ous thermal pollution of the environment. After 
analyzing the approximate fractional composition 
of waste, the content of components in the com- 
bustible mixture was determined: C = 53%, H = 
6.6, O = 8%, N = 2.8, S = 3.7 %, moisture W = 
20%, ash residue A = 5.9%. The combustion heat 
is determined by the Mendeleev formula and is 23 
823.19 kJ/kg. Thus, the combustion of 1 kg of 
waste and liquid methanol fraction is accompa- 
nied by the release of 23 800 kJ of thermal ener- 
gy. Given the mass of combustible waste | 897 
040.62 kJ of heat is released in one hour. 

It 1s possible to reduce the thermal load when 
using the heat of waste gases for household needs 
of the enterprise by including a heat exchanger in 
the system, and to reduce the amount of waste is 
possible by selecting an incinerator with greater 
productivity. 

The analysis was conducted of possible instal- 
lations for thermal disposal of waste with a capac- 
ity from 80 kg/h. The best method is thermal dis- 
posal of waste on the site. As a result of applica- 
tion of Insinerator IN-50.8 the problem of waste 
storage in the territory of the object will be 
solved, and the released energy will be directed 
on water heating for technical and economic 
needs. Thus, the economic costs of electricity will 
be reduced, as well as the thermal impact on the 
natural environment will be reduced. 

The capacity of the plant is 150 kg/h, which 
allows subjecting waste from other facilities of 
Gazprom Transgaz Krasnodar to destruction. The 
unit 1s equipped with two types of furnaces. In the 
combustion chamber, there is a thermal decompo- 
sition of the organic part, resulting in ash, and 
then the waste enters the afterburner. Here is the 


final oxidation of gases to produce CO» and water 








B KaMepy JOXKMTaHHA. 371eCb IIPOMCXOJMT OKOH- 
yaTesIbHoOe OKUCJICHHe Ta30B C WOuyYeHHeM CO» 
Mw BOAAHOTO Mapa HzO (puc. 2). baaroyapsa cu- 
CTeMe JOXKUTaHHA JIbIMOBbIX Fa30B MU OOe3BPexKH- 
BaHHIO BbIOpOCOB, B aTMOC(epy He MOCTyMaroT 
BPeIHbIe BeILeCTBA. 
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vapor H2O (Fig. 2). Due to the system of after- 


burning of flue gases and neutralization of emis- 
sions, harmful substances do not enter the atmos- 


phere. 
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Puc. 2. Uncunepatop 50.8 


Fig. 2. Incinerator 50.8 


IIpomecc ropeHua roproyett (pakiHu cormpo- 
BOKTAeTCA BbIeCICHHeM TIpOyKTOB ropeHus. B 
llepecueTe Ha Maccy roproyuero BelllecTBa B Te4ye- 
Hue aca BbIfetsetca 588,17 mw IIpOYKTOB Tro- 
peHua, BKIFOUAIOMIMX 79 Mw CO; 399,1 M N>; 78 
m> H20; 2,07 m’ SOd. 

OTxoyslIMe ra3bl 43 Weyer WoxKUra WomayarorT 
B TeIJIOOOMCHHHK HMHCHHepaTOpHOM yCTaHOBKH, 
B KOTOPOM OCYIIICCTBIIACTCA TEMJIOOOMeH MeEXKLY 
JIBYMA TCIJIOHOCHTeIAMH = — BbICOKOTeMIepa- 
TYPHbIMU TIpOJyKTaMU TrOopeHuA MU BOOM, UMerO- 
IMMU pa3JIM4Hble TeMiMepatypbl. PaccMOoTpeHbI Uu 
IIpOaHasIM3MpOBaHbl KOHCTPyKIMM KOXKYXOTpyO- 
YaTbIX, WJIACTHHUATbIX TeMJIOOOMCHHMKOB Vi all- 
TlapaTOB C J[BOMHbIMH CTeHKaMHu. OnTHMasIbHbIMU 


TO KOHCTPYKTHBHbIM OCOOCHHOCTAM SABJIAEOTCA 


The combustion process of the combustible 
fraction is accompanied by the release of combus- 
tion products. In terms of mass of combustible 
material 588.17 m3 of combustion products are 
released in an hour, including CO, 79 m: 399.1 
m N>; 78 m 20; 2.07 m SOd>. 

Flue gases from afterburner furnaces enter the 
heat exchanger of the incinerator unit, in which 
goes the heat exchange between two heat carriers, 
which have different temperatures —  high- 
temperature combustion products and water. De- 
signs of shell-and-tube, plate heat exchangers and 
devices with double walls are considered and ana- 


lyzed. The best designs are the devices with a flat 
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YCTPOWCTBa C IWIOCKOM MOBepXHOCTbHO Tersone- 
peqauu, JWId KOTOpbIX KOSMMuLMeHT TeloMepe- 
Wauu HanOoslee BbICOK Ip HeOObIIOM ru paB- 
NMYeCCKOM COMPOTHBIeCHHH. TemmoTa OTXOJALIIMx 
ra30B HelpepbIBHO Tepegzaérca K HarpeBaemon 
cpeyle Yepe3 CTCHKY, pa3euAIOMLy1O cpeybI. Ten- 
JIOOOMCHHUK TO3BOJIACT OCYIICCTBJIATh peKyrie- 
paluro Tera, 9kKOHOMA TO 30-40 % motpebssae- 
MOM DHeEpruv, HU MO#KeT ObITb UCIHOb30BaH Kak 
JIONOJIHUTeEIbHbIM (Pe3epBHBIN) MCTOUHUK TeIJI0- 
MW ropsyero BOAOCHaO*KeHHA OOBEKTA. 

CuctemMa ra3004UHCTKH MHOrocTyneHyatTad U 
BKJIKOUAeT: UMKIOH JIA OTHeJICHHA Tb MeTO- 
HOM TOCI€XOBaTeIbHOrO pa3esICHHA TOTOKOB; 
ckpyOOep, NO3BOJAKOIUMM YIOBUTb ra3000pa3Hble 
WM JIMCHepcHble WpuMecn; aycopbep Ia yqaneHua 
TOKCH4YHBIX KOMMOHEHTOB. baaroyapa Tako cu- 
CT€Me MaKCHMaJIbHO CHW2KCHO HeraTHBHOe BO3- 
WeHCTBMe Ha OKpyKarolllylo cpeyly, MOCKOJIbKy 
39(eKTHBHOCTb OYHMCTKH JOcTuraeT 99%. 

3aksouenne. [Ipeqox*xeHHaa cucTema oOpa- 
ICHHA C OTXOAMM ABIIACTCAH HE TOJIbKO 3KOHO- 
MHM4YCCKH BbIFOJHOU JIA pes IpuATHA UW MOMO- 
%KET COKPATHTh JIMMIE pacxOJbl Ha YCIIYIM CTO- 
POHHUX OpraHH3alMi 10 OOpallleHuro Cc OTXO]a- 
MH, UCKIOUaeT 3aTPaThbI, UyuWMe Ha OatTy ro- 
pauei BOJbI, HO HW MOMOXKeT COKpaTHTb HeraTuB- 
Hoe BO3JeHMCTBHe Ha OKpyKarollly!o cpeyly, 4TO 
HeECOMHEHHO ABJIACTCA IpeporaTHuBOH s1OOOTO 
IIPOMBILIJICHHOrO OOBEKTA. 
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heat transfer surface, for which the heat transfer 
coefficient is highest at low hydraulic resistance. 
The heat of the exhaust gases is continuously 
transmitted to the heated medium through the 
wall separating the medium. The heat exchanger 
allows heat recovery, saving up to 30-40% of the 
consumed energy, and can be used as an addi- 
tional (backup) source of heat and hot water sup- 
ply of the object. 

The gas cleaning system is multistage and in- 
cludes: cyclone for dust separation by method of 
sequential separation of flows; scrubber for catch- 
ing gaseous and dispersed impurities; adsorber for 
removal of toxic components. Thanks to this sys- 
tem, the negative impact on the environment is 
minimized as much as possible, since the cleaning 


efficiency reaches 99%. 


Conclusion. The proposed waste management 
system is not only cost-effective for the enterprise 
and will help to reduce unnecessary costs for 
third-party services for waste management, elimi- 
nates the cost of paying for hot water, but also 
helps to reduce the negative impact on the envi- 
ronment, which is undoubtedly the prerogative of 


any industrial facility. 
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